AMENDMENTS TO THE CLAIMS : 

This listing of claims will replace all prior versions and listings of claims in the above- 
referenced application. 



Listing of claims: 

1. (Currently amended) A spin tunnel magnetoresistive effect film comprising at least a 
structure of lower electrode layer/anti-ferromagnetic thin film/first magnetic thin 
film/tunnel barrier layer/second magnetic thin film/upper electrode layer, each being 
successively laminated, wherein an exchange coupling magnetic field of said first 
magnetic thin film in aooordanco with and said anti-ferromagnetic thin film is Hr, a 
coercivity of said second magnetic thin film is Hc2, and said Hr and Hc2 satisfy the 
relationship of Hc2<Hr, said spin tunnel magnetoresistive effect film fiirther comprising 
an underlayer disposed between said lower electrode layer and said anti-ferromagnetic 
thin film and made of Ta, Zr, Hf, or an alloy thereof, the average surface height 
unevenness of said anti-ferromagnetic thin film on said underlayer being in the range 
from 0.1 to 5 Angstroms , and wherein an axis of ea sy magnetization of the first magnetic 
thin film is substantiallv perpendicular to an axis of easy magnetization of the second 
ma pnetic thin film, and wherein the second m agnetic film, being non-adjacent to said 
anti-ferromagnetic laver. contacts a permane n t magnet film magnetically oriented in the 
direction of said axis of easy magnetization of the second magnetic thin film. 

2. (Original) A spin tunnel magnetoresistive effect film according to claim 1, wherein the 
average surface roughness of said first magnetic thin film is in the range from 0.1 to 5 
Angstroms. 
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3. (Currently amended) A spin tunnel magnetoresistive effect film comprising at least a 

structure of lower electrode layer/anti-ferromagnetic thin film/third magnetic thin 
film/non-magnetic thin film/fourth magnetic thin film/first magnetic thin film/tunnel 
barrier layer/second magnetic thin film/upper electrode layer each being successively 
laminated, wherein said third magnetic thin film and said fourth magnetic thin film are 
anti-fefromagnetically coupled via said non-magnetic thin film, and wherein an exchange 
coupling magnetic field of said first magnetic thin film in accordance with and said anti- 
ferromagnetic thin film is Hr, a coercivity of said second magnetic thin film is Hc2, and 
said Hr and Hc2 satisfy the relationship of Hc2<Hr, said spin tunnel magnetoresistive 
effect film further comprising an underlayer disposed between said lower electirode layer 
and said anti-ferromagnetic thin film and made of Ta, Zr, Hf, or an alloy thereof, the 
average surface roughness of said anti-ferromagnetic thin film on said underlayer being 
in the range from 0.1 to 5 Angstroms , and wherein an axis of e asv magnetization of the 
first magnetic thin film is substantially perpendicular to an axis of easy magnetization of 
the second magnetic thin film, and wherein the second magnetic film, being non-adjacent 
to said anti-ferromagnetic laver. contacts a permanent magnet film magnetically orie nted 
in the direction of said axis of easv magnetization of the second magnetic thin film. 

4. (Original) A spin tunnel magnetoresistive effect film according to claim 3, wherein the 

average surface roughness of said first magnetic thin film is in the range from 0.1 to 5 
Angstroms. 
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5. (Currently amended) A spin tunnel magnetoresistive effect^film comprising at least a 
structure of lower electrode layer/second magnetic thin film/tunnel barrier layer/first 
magnetic thin film/anti-ferromagnetic thin film/upper electrode layer each being 
successively laminated, wherein an exchange coupling magnetic field of said first 
magnetic thin film in accordance with and said anti-ferromagnetic thin film is Hr, a 
coercivity of said second magnetic thin film is Hc2, and said Hr and Hc2 satisfy the 
relationship of Hc2<Hr, said spin tunnel magnetoresistive effect film further comprising 
an underlayer disposed between [[a]] said lower electrode layer and [[a]] said second 
magnetic thin film and made of Ta, Zr, Hf, or an alloy thereof, tiie average surface 
roughness of said second magnetic thin film on said underlayer being in the range from 
0.1 to 5 Angstroms , and wherein an axis of easv magneti zation of the first magnetic thin 
film is substantially peroendicular to an axis of easv magnetization of the second 
magnetic thin film, and wherein the second magnetic fi lm, being non-adiacent to said 
anti-ferromagnetic laver. contacts a permanent magnet film magnetically oriented in the 
direction of said axis of easv magnetization of the second magnetic thin film . 
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6. (Currently amended) A spin tunnel magnetoresistive effect film comprising at least a 
structure of lower electrode layer/second magnetic thin film/tunnel barrier layer/first 
magnetic thin film/fourth magnetic thin film/non-magnetic thin film/third magnetic thin 
film/anti-ferromagnetic thin film/upper electrode layer each being successively 
laminated, wherein said third magnetic thin film and said fourth magnetic thin film are 
anti-ferromagnetically coupled via said non-magnetic thin film, and wherein an exchange 
coupling magnetic field of said first magnetic thin film in accordanco with and said anti- 
ferromagnetic thin film is Hr, a coercivity of said second magnetic thin film is Hc2, and 
said Hr and Hc2 satisfy the relationship of Hc2<Hr, said spin tunnel magnetoresistive 
effect film further comprising an underlayer disposed between [[a]] said lower electrode 
layer and [[a]] said second magnetic thin film and made of Ta, Zr, Hf, or an alloy thereof, 
the average surface roughness of said second magnetic thin film on said underlayer being 
in the range from 0.1 to 5 Angstroms , and wherein an axis of easv magnetization of the 
first magnetic thin film is substantially perpendicular t o an axis of easy magnetization of 
the second magnetic thin film, and wherein the second m agnetic film, being non-adjacent 
to said anti-ferromagnetic layer, contacts a permanent magnet film magnetically oriented 
in the direction of said axis of easv magnetization of the second magnetic thin film. 

7. (Original) A spin tunnel magnetoresistive effect film according to claim 1, wherein said anti- 
ferromagnetic thin film is made of a member selected from a group consisting of PtMn, 
PtMn-X (where X is Ru, It, Cr, Fe, Co, Ni, Pd, or Rh), PdMn, and NiMn, or an alloy of 
two members thereof. 
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8. (Original) A spin tunnel magnetoresistive effect film according to claim 1, wherein the film 

thickness of said vinderlayer is in a range from 10 to 100 Angstroms. 

9. (Original) A spin tunnel magnetoresistive effect film according to claim 1, wherein a said 

tunnel barrier layer comprises a layer selected from a group consisting of an Al oxide 
film, an Al nitride film, a Ta oxide film, and an Mg oxide film, or at least two layers of 
said film selected therefrom. 

10. (Original) A spin tunnel magnetoresistive effect film according to claim 1, wherein the 

thickness of a said tunnel barrier layer is in a range fi-om 3 to 12 Angstroms. 

11. (Original) A spin tunnel magnetoresistive effect film according to claim 1, wherein either 

said first or said second magnetic thin film is a magnetic film having Ni, Fe, Co, FeCo, 
NiFe, or NiFeCo as a major constituent component, and wherein the film thickness of 
said magnetic thin fihn is in a range from 3 to 100 Angstroms. 

12. (Original) A spin tunnel magnetoresistive effect film according to claim 1, wherein a film 

laminated with an amorphous magnetic material and a non-magnetic material and having 
a shielding effect is used as said lower electrode layer. 

13. (Original) A spin tunnel magnetoresistive effect film according to claim 12, wherein said 

amorphous magnetic material is an alloy having CoZr as a major constituent component. 
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14. (Original) A spin tunnel magnetoresistive effect film according to claim 3, wherein said non- 

magnetic thin film sandwiched between said anti-ferromagnetically coupled third and 
fourth magnetic thin films is selected from a group consisting of Ru, Cr, Rh, and Ir, or an 
alloy comprising at least two members selected from a said group, and further 
wherein said third magnetic thin film or said fourth magnetic thin film is made either 
one of Co, FeCo, NiFe, and Nifco. 

15. (Original) A spin tunnel magnetoresistive effect film according to claim 14, wherein the film 

thickness of said non-magnetic thin film is in the range from 4 to 10 Angstroms. 

16. (Currently amended) A spin tunnel magnetoresistive effect film according to claim 1 , claim 

3, further comprising a Co, Fe, FeCo, or NiFeCo layer having a thickness in the range 
from 1 to 20 Angstroms inserted at a boundary between a said tunnel barrier layer and 
said first magnetic thin film or said second magnetic thin film. 

Claims 17-22 (Cancelled) 

23. (Currently amended) A spin tunnel magnetoresistive effect element wherein a 
magnetoresistive effect film formed in the procoso according to claim 1, is 
fabricated into an element so that it has an element height in the range from 0.1 
to 1.0 \im and an element width in the range from 0.1 to 1.0 ^un, and an element 
resistance in a range from 40 to 100 Q. 
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24. (Original) A spin tunnel magnetoresistive effect element according to claim 23, having 

means for generating a bias magnetic field sufficient to cause single magnetic domains in 
said second magnetic thin film. 

25. (Original) A spin tunnel magnetoresistive effect element according to claim 24, wherein said 

means for generating bias is a permanent magnetic film or anti-ferromagnetic thin film 
disposed in neighboring contact v^ith said second magnetic thin film. 

26. (Original) A shielded-type spin tunnel magnetoresistive sensor, comprising a soft magnetic 

material having shielding effect which sandwiches on top and bottom a spin tunnel 
magnetoresistive effect element according to claim 23. 

27. (Original) A yoke-type spin tunnel magnetoresistive sensor in which a signal field is guided 

to a spin tunnel magnetoresistive effect element according to claim 23 by a soft magnetic 
material having shield effect. 

28. (Original) A magnetoresistive detection system comprising a spin tunnel magnetoresistive 

effect element according to claim 23 and means for detecting a resistance change ratio of 
said spin tunnel magnetoresistive effect element as a fimction of a detected magnetic 
field. 
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29. (Original) A magnetic apparatus comprising a magnetic recording medium onto which 
information is recorded, a magnetoresistive sensor according to claim 26 which plays 
back information recorded on said magnetic recording medium, and an actuator for the 
purpose of controlling movement of said magnetoresistive sensor to a selected position 
on said magnetic recording medium. 
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